iNOS participates in apoptosis of spinal cord neurons via p-BAD dephosphorylation following ischemia/reperfusion (I/R) injury in rat spinal cord.
The pro-apoptotic effect of nitric oxide (NO) has been reported both in vivo and in vitro. Previous studies have revealed that NO, especially which produced by inducible nitric oxide synthase (iNOS), has an important effect on apoptosis of neurons in spinal cord ischemia/reperfusion (I/R) injury. To investigate the role of iNOS in this process, a randomized, controlled study was designed using a classical rat model of ischemic spinal cord injury. Fifty-four male Sprague-Dawley rats were randomly divided into three different groups: a sham-operated group (n=6), a vehicle group (I/R, n=24), and an iNOS inhibitor (aminoguanidine: AG) group (I/R+AG, n=24). Rats were sacrificed 6, 12, 24 and 72 h after reperfusion. We examined neurological motor function evaluated by 'Tarlov's score', assessed alterations in the morphology of spinal cord neurons by transmission electron microscopy (TEM), analyzed expression of iNOS at the levels of mRNA and protein, evaluated local concentrations and cellular locations of other key regulatory proteins, and investigated protein-protein interactions. In the vehicle group, iNOS expression, dephosphorylation of p-BAD (Ser 136), disassociation of BAD from p-BAD/14-3-3 dimers, and release of cytochrome c were all increased compared with the sham group. But in the AG group, all the performances above were decreased compared with the vehicle group. Similarly, rats in the sham group got a maximum score of 5 by Tarlov's motor scores evaluation. While the scores were higher in the AG group compared to the vehicle group because iNOS was inhibited. These results indicate that the activity of iNOS plays a critical role in the apoptosis of spinal cord neurons by influencing the dephosphorylation of p-BAD (Ser 136) and the interaction between BAD and 14-3-3.